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© Carcass chiller and sterilizer. 



© An apparatus and method for sterilizing and chil- 
ling animal carcasses is provided comprising a tank 
for holding water, a means for cooling water in the 
tank, piping for carrying contaminated water out of 
the tank, a means for injecting ozone into the water 
of the apparatus, a means for purifying contaminated 
water in the piping, piping for returning purified water 
back to the tank and a means for decomposing 
gaseous ozone which escapes from the water in the 
tank before the gas is liberated into the atmosphere. 
The ozone destroys all forms of harmful microorgan- 
isms in the carcasses and the water. Because the 
water of the system is sterilized it can be disposed 
of easily. 
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CARCASS CHILLER AND STERILIZER 



Field of the Invention 

The invention relates to an apparatus and 
method for chilling and sterilizing animal carcasses 
in the meat industry. More particularly, the inven- 
tion relates to an apparatus for chilling and steriliz- 
ing poultry with ozonated water in which the 
ozonated water is continuously cleaned and recir- 
culated through the apparatus. 



Background of the Invention 

it is customary in the poultry processing in- 
dustry to ship live birds to a plant where they are 
bled, scalded, defeathered and eviscerated. Scald- 
ing operations are usually carried out at 128 de- 
grees Fahrenheit so that the eviscerated birds must 
be subsequently chilled prior to packaging and 
shipping. It is the custom of the industry to chill the 
birds in an open tank containing a mixture of ice 
and water for a period of about 4 to 24 hours. The 
water chilling step is also conducted for the pur- 
pose of cleaning away most of the internal and 
external bacteria of the birds prior to packaging. 
After the birds have been chilled to a body tem- 
perature of about 33 to 40 degrees Fahrenheit they 
are usually packed in crates with ice and shipped. 

The forementioned procedure suffers from two 
major drawbacks. First, the water bath is quickly 
contaminated with fecal matter, escherichia coli 
and salmonellae from the birds. These contamin- 
ants are eventually distributed throughout the wash 
bath and contaminate ail of the carcasses moving 
through the system. Second, the contaminated wa- 
ter presents a serious disposal problem. Proces- 
sors incur substantial toll charges when dumping 
the contaminated water into either private lagoons 
or municipal sewer systems. 

The industry and the USDA have dealt with 
these problems by requiring that an additional half 
gallon of water (or four pounds of ice) be added to 
the chiller for each bird which enters the system. 
Although this procedure can maintain the contamin- 
ant concentration of the water at a certain level, the 
process is extremely inefficient because enormous 
quantities of water are necessary. Moreover, the 
procedure does not obviate the water disposal 
problem. 

The industry has further dealt with the problem 
by constructing chillers with an overflow feature 
which acts as a skimmer to remove water contain- 
ing fat particles from the chiller. However, chillers 
constructed with such overflow features also re- 
quire enormous amounts of water and a floor drain. 



Because dirty water flows onto the floor these 
types of chillers result in unsanitary working con- 
ditions. 

5 

Summary of the Invention 

Features of the preferred embodiments of the 
invention hereinafter described are:- 
70 (a) additional water need not be added to the 

system when a new carcass is added. 

(b) the carcass is sterilized and chilled in 
ozonated water. 

(c) the chilled water is purified and recir- 
75 culated through the apparatus. 

Various broad aspects of the invention are set 
forth in the claims. 

According to a further preferred aspect, an 

20 apparatus and method for sterilizing and chilling 
animal carcasses is provided comprising a tank for 
holding water, a means for cooling water in the 
tank, outlet piping for carrying contaminated water 
away from the tank, an ozone generator, an ozone 

25 injection system for injecting ozone into the water 
in the apparatus, a means for purifying the water 
from the outlet piping, inlet piping for returning 
purified water back to the tank, and a means for 
decomposing gaseous ozone, which escapes from 

30 the water in the tank, before the gas is released 
into the atmosphere. The apparatus is a continuous 
system which efficiently sterilizes and chills car- 
casses placed in the tank without the need for 
adding more water as additional carcasses are 

35 placed in the tank. The ozone destroys all forms of 
harmful microorganisms in the carcasses and the 
water. Because the water of the system is sterilized 
it can be disposed of easily. 

An embodiment of the invention will now be 

40 described by way of example with reference to the 
drawings. 

FIG. 1 is a planar view of a carcass chiller 
and sterilizer of the invention, 

FIG. 2 is a cross sectional view of the inside 
45 of a tank of the invention equipped with a screw 
means for moving carcasses through the tank, and 

FIG. 3 is another view of the tank depicted in 

FIG. 2. 

so 

Detailed Description of the Preferred Embodiments 

Referring to FIG. 1 a carcass chiller and steril- 
izer is generally depicted at 1. The chiller 1 in- 
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eludes a wash tank 2 for holding ozonated water, 
ice, and carcasses. The tank should be of a volume 
which is sufficient to hold enough water to treat all 
of the carcasses. In the case of poultry, the USDA 
provides that one-half gallon of water needs to be 
added for each bird placed in the chiller. 

The wash tank 2 is preferably constructed of 
an inner shell of 12 gauge stainless steel which has 
been coated on the outside with 1.5 inches of 
urethane insulation followed by an outer shell of 16 
gauge stainless steel. 

An ozone generator 3 is provided as a source 
of ozone. The ozone generator should be one 
which has been approved by the USDA. The gen- 
erator is preferably of a capacity which is sufficient 
to cause the concentration of ozone in the water to 
be at least 2 parts per million (ppm). A 2 Ib./day 
generator is usually sufficient. The generator 
should be adjusted so that the desired ozone con- 
centration level is maintained. Although it has been 
found that an ozone concentration in water of 0.2 to 
10 ppm is generally sufficient to sterilize almost all 
microorganisms, a concentration of from about 2 
ppm to 5 ppm is preferred. 

The chiller 1 is provided with an ozone injec- 
tion system 4 for injecting ozone into the water in 
the apparatus. The ozone injection system 4 car- 
ries ozone from ozone generator 3 to tank 2. Pref- 
erably, the ozone injection system 4 bubbles ozone 
into the water of tank 2 from a multiplicity of inlets 
5 (not depicted) which are preferably evenly dis- 
tributed along the underside of tank 2. The inlets 5 
should be provided with one-way valves (not de- 
picted) which allow gaseous ozone to enter the 
tank and which prevent watec from leaving the tank 
via the inlets. The ozone injection system may also 
carry ozone to the outlet piping at various other 
points along the apparatus. Alternatively, the ozone 
injection system may be in the form of a static 
mixer which injects ozone gas into the water of the 
apparatus. The static mixer may be positioned 
along outlet piping 10 or inlet piping 19 of the 
apparatus as described hereinafter. 

Tank 2 is provided with a cover or hood 6 to 
prevent ozone from escaping into the ambient area. 
Escape piping 7 emanates from an opening in the 
hood in order to allow excess ozone gas to escape 
from the tank. The escape piping leads to an ozone 
scrubber 8 which electronically destroys residual 
ozone before it is ejected into the atmosphere. The 
escape piping contains an exhaust fan 9 to draw 
ozonated air out of the tank and into the ozone 
scrubber. 

Wash tank 2 is provided with outlet piping 10 
on one end thereof. A pump 1 1 to draw water from 
the tank 2 into the outlet piping 1o is provided. 
Other pumps 11 may be distributed along the 
piping of the system to facilitate the flow of water 



therethrough. A screen 12. which permits the free 
flow of water therethrough, is positioned to block 
the exit end of tank 2 into outlet piping 10 to 
prevent carcasses from entering piping 10. Outlet 

5 piping 10 leads into a rotary screen filter 13 which 
is designed to filter scum, fat and other bulky 
carcass debris from the water in the outlet piping 
10. The rotary screen filter 13 may be constructed 
of a wire mesh. The filter 13 should be cleaned 

w from time to time to prevent the system from 
becoming clogged. To further inhibit clogging, 
screen filter 13 may be rotated. Also, the outlet 
piping 1o used around the vicinity of screen filter 
13 may be of an enlarged diameter as compared to 

15 the piping of the rest of the system in order to 
prevent exceptionally slow movement of water 
through filter 13. 

The outlet piping 10 leads from rotary screen 
filter 13 to a gyro vibrator filter 14 which is capable 

20 of filtering out contaminants on the order of 20 
microns in diameter. Outlet piping 10 continues 
from gyro vibrator 14 to a diatomaceous earth 
cartridge filter 15. The diatomaceous earth filter 15 
should be capable of filtering out particles as small 

25 as 8 microns. The outlet piping 10 in the region of 
the diatomaceous earth filter and gyro vibrator may 
be of an enlarged diameter as compared to the 
piping of the rest of the system in order to expedite 
movement of water therethrough. A two stage dia- 

30 tomaceous earth filter may be used in lieu of a one 
stage filter if it is so desired. 

Outlet piping 10 continues from the dia- 
tomaceous earth filter 15 to a heat exchanger 16. 
Heat exchanger 16 chills the water to a tempera- 

35 ture of 35 degrees Fahrenheit or below. Heat ex- 
changer 16 may operate by glycol refrigeration. 
Because the heat exchanger cools the water of the 
system by refrigeration there is no need to add ice 
to the wash tank to maintain low temperatures. 

40 Outlet piping 10 may lead from heat exchanger 

16 to an ultraviolet light tube 17 where the water is 
further purified. Water emanating from the heat 
exchanger 16, or ultraviolet light tube 17, may pass 
through a static mixer 18 which ozonates the water 

45 with ozone from the ozone generator before the 
water is returned to wash tank 2. Preferably, an- 
other static mixer (not depicted) is positioned along 
outlet piping 10 between gyro vibrator 14 and dia- 
tomaceous earth filter 15 to ozonate the water of 

so the system at another location. 

Inlet piping 19 leads from heat exchanger 16. 
or ultraviolet light tube 17 (if present), or static 
mixer 18 (if present) to the entrance end of wash 
tank 2 which is opposite the end of the wash tank 

55 connected to outlet pipping 10. Another pump is 
preferably positioned along the inlet piping 19 to 
promote the flow of water into the tank. The steril- 
ized and chilled water which is returned to wash 
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tank 2 by means of the inlet piping 19 is ready to 
sterilize and chill and carcasses in the tank. 

Carcasses enter the tank 2 through an entrance 
opening 20 in tank 2 located at an entrance end of 
the tank. The opening 20 should be located above 
the water level in the tank. Carcasses can be 
moved into the opening 20 of tank 2 by a conveyor 
means 21 which terminates at opening 20 and 
dumps carcasses into tank 2 through opening 20. 

In a continuous process, carcasses can be 
moved through tank 2 in any of the conventional 
ways. For example, a standard conveyor 22 may 
be used such as one manufactured by Barker 
International for its model Mark IV poultry chillers. 
Alternatively, referring to Figs. 2 and 3 a standard 
screw 23 may be rotatably attached on the inside 
of tank 2. Screw 23 should be a cylindrical shank 
having continuous helical ribs 24 threaded thereon. 
Adjacent helical ribs 24 define grooves 25. Adja- 
cent helical ribs 24 should be spaced far enough 
apart from each other so that a carcass can fit in 
•he grooves 25 between adjacent ribs. A motor 26 
is provided to power the rotation of screw 23. As 
screw 23 rotates, carcasses 27 are pushed toward 
the exit end of tank 2 by helical ribs. 24. When the 
screw means 23 is used to move carcasses 
through the tank, tank 2 should be provided with a 
channel 28 on the inside surface thereof for guiding 
carcasses 27 across the length of the tank. The 
turning of screw 23 also agitates the chiller water 
which enhances the diffusion of ozonated water 
into the carcasses where the ozone sterilizes all 
forms of bacteria and microorganisms. Water agita- 
tion also promotes moisture retention of the car- 
casses and more uniform cooling. 

Once a carcass has been pushed by screw 23 
or conveyor 22 to the exit end of tank 2 it can be 
removed from the tank in any of the conventional 
ways. For example, the conveyor means 22 near 
the exit end of tank 2 may be inclined for carrying 
the chilled carcasses up to an exit opening 29 in 
tank 2. Exit opening 29 should be located above 
the water level of the tank. Conveyor means 22 
may also be powered by motor 26. Carcasses may 
be dumped out of the exit opening 29 onto another 
conveyor 30 for transporting the chilled carcasses 
to a packaging area. 

It should be appreciated that other means may 
be employed for moving carcasses through tank 2. 
For example, a rotary conveyor and a rotary un- 
loader manufactured by Barker International for its 
model Mark IV and Mark V poultry chillers may be 
used. 

It should also be appreciated that the static 
mixers 18, heat exchanger 16 and ultraviolet light 
tube 17 may be located in positions with respect to 
each other, other than that which is described 
above without departing from the invention. For 



example, heat exchanger 16 may be located along 
the inlet piping 19 between ultraviolet light tube 17 
and tank 2. 

As seen from the foregoing description, the 
s elements of the chiller are arranged in a continuous 
circuit to provide a closed system which purifies 
and recirculates chiller water. There is therefore no 
need to add water to the system to dilute con- 
taminants. There is no need to add ice to the 
io system because the water in the tank is chilled by 
refrigeration. When the system is cleaned, the wa- 
ter of the system presents no waste disposal prob- 
lem because it has been sterilized. 

75 

Claims 

1. An apparatus for chilling and sterilizing ani- 
mal carcasses in ozonated water comprising: 

20 a wash tank capable of holding a quantity of water; 
piping means connecting an exit end of the wash 
tank to an entrance end of the wash tank; 
a means for filtering out carcass debris from water, 
disposed along the piping means; 

25 a means for ozonating water in the apparatus; 
a means for cooling water in the apparatus; 
a means for circulating water from the exit end of 
the wash tank, through the piping means and into 
the entrance end of the wash tank; and 

30 a means for transporting carcasses through the 
wash tank. 

2. An apparatus according to claim 1 further 
comprising a wash tank hood which encloses the 
wash tank, and a means for drawing and decom- 

35 posing ozone gas from the wash tank. 

3. An apparatus according to claim 1 or 2 
wherein the means for filtering is a rotatable screen 
filter. 

4. An apparatus according to claim 1 or 2 
40 wherein the means for filtering is comprised of a 

screen filter, a gyro vibrator filter and a dia- 
tomaceous earth filter which is capable of filtering 
fine particles of carcass scum and fat from water. 

5. An apparatus according to any preceding 
45 claim wherein the means for ozonating water in the 

apparatus comprises an ozone generator and a 
plurality of inlet valves, disposed along the under- 
side of the wash tank, which permit ozone from the 
ozone generator to be injected into water in the 
so wash tank. 

6. A method for chilling and sterilizing animal 
carcasses with ozonated water comprising the 
steps of: 

immersing animal carcasses in a tank of ozonated 
55 water; 

maintaining the ozonated water in the tank at a 
temperature below about 40 degrees Fahrenheit; 
circulating water out of the tank; 
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filtering carcass debris from water circulated out of 
the tank; and 

recirculating filtered water back into the tank. 

7. A method according to claim 6 further com- 
prising the step of maintaining the concentration of s 
ozone in water above about 2 ppm. 

8. A method according to claim 6 or 7 further 
comprising the steps of decomposing gaseous 
ozone contained in the tank and liberating the 
decomposed ozone to the outside of the tank. w 

9. An apparatus for chilling animal carcasses in 
water whereby the water used to chill the car- 
casses is continuously purified and recirculated 
through the carcasses comprising: 

a wash tank capable of holding a quantity of water; ?s 
piping means connecting an exit end of the wash 
tank to an entrance end of the wash tank; 
a means for filtering out carcass debris from water 
in the piping means; 

a means for sterilizing water in the apparatus; and 20 
a means for circulating water from the exit end of 
the wash tank, through the piping means, and into 
the entrance end of the wash tank. 

10. An apparatus according to claim 9 wherein 

the means for sterilizing water is an ultraviolet light 25 
tube. 
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